IMAGE DISPLAY MEMBER, IMAGE PROCESSING APPARATUS , 
IMAGE PROCESSING METHOD, AND PROGRAM THEREFOR 

The present disclosure relates to the subject matter 
5 contained in Japanese Patent Application No . 2002-248787 filed 
on August 28, 2002, which is incorporated herein by reference 
in its entirety. 

BACKGROUND OF THE INVENTION 
10 1. Field of the Invention 

The present invention relates to an image processing 
system and an image processing method, which can support an 
image processing operation by using a non-contact memory 
attached to an original document. 
15 2. Description of the Related Art 

A compact semiconductor chip (for example, u-chip by 
HITACHI, LTD. ) from which an external unit can read stored data 
in a non-contact manner has been known. . 

Also, JP-A-2001-229199, JP-A- 2000-285203, 
20 JP-A-2001-134672, JP-A-2 001 -283 01 1 , JP-A-2001-148000, and 
JP-A-2001-260580 disclose applications of the compact 
semiconductor chip. 

SUMMARY OF THE INVENTION 
25 The present invention has been made from the viewpoint 
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of the above-explained technical background, and therefore, 
has an object to provide an image processing system and an image 
processing method, which can perform processing operations, 
which are adapted to a text image contained in an image and 
5 a picture image, respectively, while utilizing a semiconductor 
chip from which data stored therein can be read in a non-contact 
manner . 

Next, a description will now be given on an image processing 
system according to the invention. - 

10 It should be understood that the invention is not limited 

to the following description. 

In an image processing system according to the invention, 
for- instance, one or more sorts of images (characters, bar codes, 
hand-written characters, drawings, pictures- etc.) are 

15 displayed on a paper document (namely, image display member) , 
the image of which is to be read. 

A data supply device contained in the paper original 
corresponds to, for example, a semiconductor chip from which 
data stored thereinto can be readby using electromagnetic waves . 

20 The semiconductor chip is attached to the paper original 

in an embedding manner, or the like. In a first image processing 
system according to the invention, a position and an area (area 
data) with respect to each of sorts of images displayed on the 
paper original are recorded in association with attributes 

25 (attribute data) of the sorts. 
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In this case, the attributes may include an attribute 
(for example, character, numeral, symbol, which are printed 
out by predetermined font ) of a text, an attribute (for instance, 
drawing and photograph) of a picture, an attribute (portion 
5 where image is not displayed) of a blank, and so on. 

In other words, one or more sorts of images are displayed 
on the paper original, e.g., a text image (namely, image of 
character) having an attribute of a text, and a picture image 
(namely, image of drawing, and image of photograph) having an 

10 attribute of a picture. 

Also, in second and third image processing systems., 
according to the invention, the semiconductor chip may store - 
thereinto data- (contents data) such as texts and pictures, -which 
constitute an image to be displayed. . ... 

15 An image processing apparatus is, for instance, a- copying • 

machine, which reads an image from the paper original by way 
of a scanner ( image read unit ), performing a predetermined image 
process operation with respect to the read image, and printing 
the processed image. 

20 A data read unit reads the area data and the like from 

the semiconductor chip via an antenna, which is arranged in 
the vicinity of the paper document by employing electromagnetic 
waves. 

An image process unit separates either a text image or 
25 a picture image based upon the area data, and then, executes 
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an image processing operation with respect to the separated 
text image or the separated picture image in accordance with 
the attribute thereof. 

For instance, the image process unit performs a character 
5 recognition process operation in which an OCR process operation 
is performed with respect to the text image to recognize a 
character, which constitutes the text image. 

Alternatively, the image process unit performs an image 
correcting process operation with respect to the picture image, 
10 in which reproducibility of half tone gradation may be given 
a priority. - 

It should also be understood that the image process unit 
may carry out a process operation in correspondence with an 
attribute of an image (for example, blank portion within image) - 
15 from which both the text image and: the picture image have been 
separated. 

Also, a correspondence judgingunit employed in the second 
image processing system, judges as to whether or not the text 
data (contents data) read from the semiconductor chip 
20 corresponds to the image read by the scanner. 

For example, the correspondence judgment unit recognizes 
a character, which constitutes the image read by the scanner 
based upon this image read by the scanner, and then, compares 
this recognized character with the text data read from the 
25 semiconductor chip in order to judge whether or not this 
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recognized character corresponds to the text data. 

When the recognized character does not correspond to the 
text data, the image process unit executes the image processing 
operation by giving the text data read from the semiconductor 
5 chip a top priority. 

Also, a contents data production unit employed in the 
third image processing system recognizes, for example, a text 
and a picture from the image read by the scanner, and then, 
extracts them as contents data. 
10 Specifically, the contents data production unit produces 

the text data by performing, for example, an. OCR process 
operation with respect to an image. 

: ' It should also be noted that when the contents data is 

not -read from the semiconductor chip, the. -contents data 
15 production unit produces the contents data, whereas in other 
cases, the contents data production unit need not produce the 
contents data. 

t IMAGE DISPLAY MEMBER/ IMAGE PROCESSING APPARATUS] 

An image display member and an image processing apparatus 
20 according to the present invention correspond to the image 
display member and the image process apparatus, which are 
employed in any one of the first to third image processing 
systems . 

[IMAGE PROCESSING METHOD] 
25 Also, a first image process method uses an image display 
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member on which at least one sort of image is displayed. The 
first image process method includes supplying to an external, 
area data indicating an area of an image display member in which 
the at least one sort of image is displayed and attribute data 
5 indicating attributes of the at least one sort of image, reading 
the displayed image, reading the supplied area data and the 
supplied attribute data, separating the at least one sort of 
image from the read image on the basis of the read area data, 
and performing an image processing with respect to the separated 
10 at least one sort of image in response to the attributes of 
the at least one'Sort:of image on the basis of the read-attribute 
data . 

A second image process method uses an image display.member 
on which an image is displayed . The second image process method 

15 includes supplying to an external, content data indicating at 
least a part of the displayed image, reading the displayed image, 
reading the supplied content data, judging whether the read 
image and the read content data correspond to each other, and 
when the correspondence judgment unit judges that there is a 

20 portion of the image display member where the read image and 
the read content data does not correspond to each other, 
selecting one of the image read from the portion and the content 
data corresponding to the portion. 

A third image process method uses an image display member 

25 on which an image is displayed. The third image process method 



includes supplying content data indicating the image to an 
external, reading the displayed image, reading the supplied 
content data, and producing the content data from the read image 
in a case other than that the content data has been read. 
5. A first program makes a computer of an image process • 

apparatus execute the following process . The process includes 
reading an image displayed on an image display member, reading 
area data indicating an area in which at least one sort of image 
is displayed and attribute data indicating an attribute of the 

10 at least one of the image, separating the at least one sort 
of image from the read image on the basis of the read area data,, 
and performing an image processing with respect to the separated 
at least one sort of image in response to the attribute of the 
at least one sort of image on the' basis of the read attribute 

15-. data. 

A second program makes a computer of an image process 
apparatus execute the following process . The process includes 
reading an image displayed on an image display member, reading 
content data indicating at least a part of the displayed image 

20 from the image display member, judging whether the read image 
and the read content data correspond to each other, and when 
it is judged that there is a portion of the image display member 
where the read image and the read content data does not correspond 
to each other, selecting one of the image read from the portion 

25 and the content data corresponding to the portion. 
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A third program makes a computer of an image process 
apparatus execute the following process . The process includes 
reading an image displayed on an image display member, reading 
content data indicating the image from the image display member, 
5 and producing the content data from the read image in a case 
other than that the content data has been read. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a diagram for indicating a hardware structure 
10 of a copying apparatus to which an image processing method of 
the present invention is applied, i.e., for mainly exemplifying 
a control apparatus thereof. 

Fig. 2 is a diagram for exemplifying a hardware 
construction of a copying apparatus main body indicated in Fig. 
15 1. 

Fig. 3 is a diagram for exemplifying an original paper 
shown in Fig. 1 and Fig. 2. 

Fig. 4 is a diagram for exemplifying information which 
is stored into a first IC chip attached to the original paper 
2 0 shown in Fig. 3. 

Fig. 5 is a diagram for showing a structure of the first 
IC chip indicated in Fig. 3. 

Fig. 6 is a diagram for indicating a structure of an IC 
chip IF shown in Fig. 1 and Fig. 2. 
25 Fig. 7 is a diagram for showing a structure of a first 



image processing program which is executed by the control 
apparatus 2 (Fig. 1 and Fig. 2) so as to realize the image 
processing method according to the present invention. 

Fig. 8 is a flow chart for indicating a first operation 
5 (step S10) of the copying apparatus (first image processing 
program) . 

Fig. 9 is a diagram for representing a structure of a 
second image processing program. 

Fig. 10 is a flow chart for indicating a second operation 
10 (step S12) of a copying apparatus (second image processing 
program) . 

Fig. 11 is a diagram for showing a modified example of 
data which is. < stored in the IC chip. ■ - 

Fig. 12 is. a diagram for indicating a structure of a third 
15 image processing program. 

Fig. 13 is a flow chart for describing a third operation 
(S14) of a copying apparatus (third image processing program) . 

Fig. 14 is a diagram for indicating a structure of a fourth 
image processing program. 
20 Fig. 15 is a flow chart for describing a fourth operation 

(S16) of a copying apparatus ( fourth image processing program) . 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[FIRST EMBODIMENT] 
25 Now, a description will be made on a first embodiment 
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of the invention. 
[COPYING APPARATUS 1] 

Fig. 1 is a diagram for showing a hardware structure of 
a copying apparatus 1 to which an image processing method 
5 according to the invention is applied, while mainly showing 
a control apparatus 2 thereof. 

As shown in Fig. 1, the copying apparatus 1 includes the 
control apparatus 2 and a copying apparatus main body 10. 

The control apparatus 2 includes a control apparatus main 
- "10 body 20, a communication apparatus 22, a recording apparatus 
24 such as an HDD/CD apparatus, a user interface apparatus (UI 
apparatus) 26, and an IC chip interface (IC chip IF) 28. The 
control apparatus main body 2 0 contains a CPU 202, a memory 
204, and the like.. The. user . interface apparatus 26 contains 
15 either an LCD display apparatus or a CRT display apparatus, 
and a keyboard/touch panel, and so on. The IC chip interface 
28 contains an antenna 280. 
[COPYING APPARATUS MAIN BODY 10] 

Fig. 2 is a diagram for showing an example of a hardware 
20 structure of the copying apparatus main body 10 indicated in 
Fig. 1. 

As shown in Fig. 2, the copying apparatus main body 10 
includes a paper tray unit 12, a print engine 14, a scanner 
16, an original feeding apparatus 18, and the like. The print 
25 engine 14 prints an image on a printing paper 42 by way of the 
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xerography technique and the like. The scanner 16 reads an 
image of the original paper 40 . The original feeding apparatus 
18 feeds the original paper 40. 

Also, in the copying apparatus main body 10, both the 
5 IC chip IF 28 and the antenna 280 are arranged in the vicinity 
of an original feeding path through which the original paper 
40 is fed by the original feeding apparatus 18. Also, the UI 
(user interface) apparatus 26 is arranged at an upper portion 
of the first copying apparatus main body 10. 

10 In other words, the copying apparatus 1 may be realized 

by employing such a hardware structure- that both the IC chip 
IF 28 and the antenna 280 are additionally provided in a 
general-purpose copying apparatus for reading an image of the 
original paper 40 fed from the original. feeding apparatus 18 

15 and performing an image processing operation to -..this image to 
print the processed image. 

It should be noted that as shown in Fig. 2, the control 
apparatus 2 (see Fig. 1) is actually stored inside the copying 
apparatus main body 10. 

20 [ORIGINAL PAPER 40] 

Fig. 3 is a diagram for showing an example of the original 
paper 4 0 shown in Fig. 1 and Fig. 2. As shown in Fig. 3, an 
IC chip 3 is attached to the original paper 40 in an embedding 
method, or the like. 

25 A text area 410 and an image area 420 are provided on 
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a surface of the original paper 40. The text area 410 is an 
area on which one or more image is displayed, for example, a 
text image printed with a preliminarily designated font is 
displayed. On the image area 420, a picture image such as a 
5 photograph and a handwritten character is displayed. 

Fig. 4 is a diagram for showing an example of information, 
which is stored in the IC chip 3 attached to the original paper 
40 shown in Fig. 3. 

As shown in Fig. 4, area data indicating the area where 
10 the text image is displayed or the area where the picture image 
is displayed are stored while the area data are associated with 
attributes (for example, a text, a picture, or the • like) ; of. 
the image displayed in the area. ;•?.-•..'■ 

In this .example, the area data indicates the. area toy using 
15 coordinate values in the original paper 40. 
[IC CHIP 3/IC CHIP IF 28] 

Fig. 5 is a diagram for schematically showing a structure 
of the first IC chip 3 shown in Fig. 3. 

Fig. 6 is a diagram for schematically showing a structure 
20 of the IC chip IF 28 shown in Fig. 1 and Fig. 2. 

As shown in Fig. 5, the IC chip 3 includes an antenna 
300, a clock reproducing circuit 320, a memory circuit 322, 
a data transmitting circuit 324, and a power supply circuit 
326. 

25 It should also be noted that when it is so guaranteed 
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that the IC chip 3 of the original paper 40 passes through an 
area in close proximity to the antenna 280, the IC chip 3 having 
no antenna 300 may be employed. 

Also, as shown in Fig. 6, the IC chip IF 28 includes a 
5 transmission circuit 284, a reception circuit 286, a 

transmission/reception control circuit 282, and a demodulation 
circuit 288. 

In accordance with the below-mentioned operations of the 
respective constituent components in the IC chip 3 and the IC 
10 chip IF 28, information (data), which has been stored in the 
IC chip 3, is read therefrom by the IC chip IF 2 8 in a non-contact 
manner. 

In the IC chip 3 (see Fig. 5), the power supply circuit 
326 (Fig. 5) rectifies an electromagnetic wave signal supplied 
15 via the antenna 300 so as to supply electric power to the: 
respective constituent components of the IC chip 3, while this 
electric power is required for these constituent components. 

The clock reproducing circuit 320 reproduces a clock 
signal from the electromagnetic wave signal supplied via the 
20 antenna 300 from the IC chip IF 28, and then, outputs this 
reproduced clock signal to the memory circuit 322 and the data 
transmitting circuit 324. 

The memory circuit 322 outputs data indicating the 
information (see Fig. 4) stored therein to the data transmitting 
25 circuit 324 in synchronization with the clock signal input from 
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the clock reproducing circuit 320. 

The data transmitting circuit 324 changes a reflection 
intensity of an electromagnetic wave signal supplied from the 
IC chip IF 28 in accordance with a value of data input from 
5 the memory circuit 322 in synchronization with the clock signal 
input from the clock reproducing circuit 320. 

As explained above, the data indicating the information, 
which has been stored in the memory circuit 322, is transmitted 
from the IC chip IF 28 to the IC chip 3 by changing the intensity 
10 of the reflection signal of the electromagnetic wave signal,, 
which is transmitted from the IC chip IF 28 to the IC chip 3. 

In the IC chip IF 28 (Fig. 6) , the transmission/reception 
control circuit 282 controls operations ■ of the respective 
constituent components of the IC chip IF. 28. 
15 Also, this transmission/reception control circuit 282 

outputs to the control apparatus main body 20 (namely, a first 
image processing program 5, which will be discussed later with 
reference to Fig. 7) , data indicating the area data, which has 
been received by the reception circuit 28 6 and then has been 
20 demodulated by the demodulation circuit 288. 

The transmission circuit 284 transmits the 
electromagnetic wave signal containing the clock signal via 
the antenna 28 0 to the IC chip 3. 

The reception circuit 286 receives a reflection signal, 
25 which is reflected from the IC chip 3 side, and then outputs 
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this received reflection signal to the demodulation circuit 
288 . 

The demodulation circuit 288 demodulates the data 
transmitted from the IC chip 3 based upon a change of the 
5 reflection signal input from the reception circuit 286, and 
then outputs the demodulated data to the transmission/reception 
control circuit 282. 

[FIRST IMAGE PROCESSING PROGRAM 5] 

Fig. 7 is a block diagram for schematically showing a 
10 structure of a first image processing program 5, which "is 
executed by the control apparatus 2 (see Figs.. 1 and' -2) so as 
to realize the image processing method according to the . .. 
invention. . 

As shown in Fig. 7, the image processing program 5..includes 
15 an image reading section 500, a UI section 510, a data reading 
section 520, a selecting section 530, a separating process 
section 540, an image processing section 550, and a printing 
section 560. 

The first image processing program 5 is supplied via, 
20 for example, a recording medium 240 (see Fig. 1) to the control 
apparatus 2, and is loaded to the memory 204 so as to be executed. 

In the first image processing program 5, the image reading 
section 500 controls the constituent component of the copy 
apparatus main body 10 such as the scanner 16 (Fig. 2) to read 
25 an original image of the original paper 40 (Fig. 3) and to output 
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the read image to the selecting section 530. 

The UI section 510 receives an operation by a user with 
respect to the UI apparatus 26 (Figs. 1 and 2), instructs the 
image reading section 500 to read an image, and instructs the 

, 5 data reading section 520 to read data from the IC chip 3. 

It should also be understood that the following case is 
taken for a specific example. That is, when the user of the 
copying apparatus 1 inputs data for instructing the UI apparatus 
26 to execute an image processing operation and performs a 

10 commencement of • copying operation, the first image processing 
program 5 reads an image. .'of the original paper 40, executes 
an image processing operation such as a character recognition 
processing operation with respect to this read image, and 
thereafter, prints this processed image. 
: 15 The data reading section 520 controls the IC chip IF 28. 

to read the area data and the attribute data (see Fig. 4) from 
the IC chip 3, and then outputs the read area data and the read 
attribute data to the selecting section 530. 

When the selecting section 530 receives the area data 

20 and the attribute data, the selecting section 530 outputs the 
image input from the image reading section 500 together with 
both the area data and the attribute data to the image processing 
section 550. In other cases , the selecting section 530 outputs 
the image input from the image reading section 500 to the 

25 separating process section 540. 
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The separating process section 540 executes a separation 
processing operation for separating the text image and the 
picture image from the image read by the image reading section 
500 (this operation will be referred to as "text/picture 
5 separating process operation" hereinafter) . . 

For example, the separating process section 540 executes 
a clustering process operation for surrounding an area in which 
an image pattern thereof has been recognized as a character, 
and then, separates the image of this surrounded area as a text 
10 image. . 

Also, the separating process section 540 executes another 
clustering. process operation for surrounding an area in which 
an image has been detected but an image- pat tern of a character 
has not been detected, and then separates ' the image of this 
15 surrounded area as a picture image. 

The image processing section 550 contains an OCR section 
552 for recognizing a character from an image, and a y-correction 
section 554 for performing the ^correction with respect to 
a picture. 

20 When the OCR section 552 receives the area data and the 

attribute data in combination with the image from the selecting 
section 530, the OCR section 552 performs a separating process 
operation for separating a text area based upon the area data 
and the attribute data, recognizes a character from an image 

25 of the text area, and then, outputs a font image of the recognized 
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character to the printing section 560. Furthermore, the image 
processing section 550 outputs text data of the recognized 
character to the recording apparatus 24 to record the text data 
on the recording apparatus 24. 
5 On the other hand, when the OCR section 552 receives the 

separated text image and the separated picture image from the 
separating process section 540, the OCR section 552 recognizes 
a character from the separated text image and output a font 
image of the recognized image to the printing section 560. 

10 Further, the OCR section 552 outputs text data of the recognized 
character to the recording apparatus 24 to record the- text data 
on the recording ■ apparatus 24. .. . 

The image processing section 550 reproduces the text image 
of the character recognized by the OCR section 552 by using 

15 a font previously prepared, and synthesizes the. reproduced .text 
image with the picture image, and then, outputs the synthesized 
image to the printing section 560. 

Also, the y-correction section 554 performs the y 
correction in which reproducibility of a half tone with respect 

20 to a picture image is given priority, and then, outputs the 
Y-corrected picture image to the printing section 560. 
Furthermore, the Y~correction section 554 may execute a process 
operation for increasing the contrast of a text image as a 
pre-process operation of the character recognizing process 

25 operation per formed by the OCR section 552 to further facilitate 
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the character recognizing operation by the OCR section 552. 

The printing section 560 controls the print engine 14 
(Fig. 2) and the like to print the image, which is input from 
the image processing section 550. 
5 [OVERALL OPERATION] 

Next, overall operation of the copying apparatus 1 will 
be described. 

Fig. 8 is a flow chart for describing a first operation 
(S10) of the copying apparatus 1 (the first image processing 
.10 program 5) . - 

As shown in Fig. 8, in a step 100 (SI 00), a user performs 
an operation required for an image processing operation with - 
respect to the UI apparatus 2 6 (Fig. 1 and Fig. 2) . When the . 
operation for commencing .the image processing operation is. 
15 carried out with respect to the UI apparatus 2 6, the image reading .. 
section 500 controls the scanner 16 to read an image of the 
original paper 40. 

In a step 102 (S102), the data reading section 52 0 controls, 
the IC chip IF 28 to read data from the IC chip 3 of the original 
20 paper 40, which is transported through the original feeding 
apparatus 18.. 

In a step 104 (S104) , the selecting section 530 judges 
as to whether or not both area data and attribute data are read 
from the IC chip 3. 
25 When both the area data and the attribute data are read 
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from the IC chip 3, the first image processing program 5 is 
advanced to a process operation of a step 106 (S106), whereas 
in other cases, this first image processing program 5 is advanced 
to a process operation of a step 112 (S112) . 
5 In the step 106 (S106) , the OCR section 552 of the image 

processing section 550 separates a text image based upon the 
area data and the attribute data, and executes the character 
recognizing process operation for recognizing a character from 
the separated text image. 

10 Also, the y-correction section 554 of the image processing 

section 550 separates a picture image based on both the area 
data and the attribute data, and executes' the y correction with 
respect to the separated picture image. ■ 1 ■ 

Finally, the image processing section- 550 ' synthesizes 

15 a font image of the recognized. character with the.picture image, 
and then outputs the synthesized picture image to the printing 
section 560. 

In a step 110 (S110) , the printing section 560 controls 
the print engine 14 and the like to print the image input from 
20 the image processing section 550. 

In the step 112 (S112) , the separating process section 
540 executes the text/picture separating operation with respect 
to the image input from the selecting section 530. 

In a step 113 (S113) , the OCR section 552 of the image 
25 processing section 550 executes the OCR processing operation 
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with respect to the separated text image to perform the character 
recognizing process operation. 

The y-correction section 554 of the image processing 
section 550 performs the y correction with respect to the 
5 separatedpicture image . Finally/ the image processing section 
550 synthesizes the font image of the character discriminated 
by the OCR processing operation with the image of the image 
area, and then, outputs the synthesized image to the printing 
section 560. 

10 The image output to the printing section 560 is printed 

in accordance with the process operation of the step. 110,' which 
is described above. 

As described above, since the copying apparatus 1 
recognizes the.. character constituting the image and reproduces 

15 the recognized character by using the font data, which has been 
previously prepared for this copying apparatus 1 , it is possible 
to prevent deteriorations of the images, which are caused by 
repeatedly performing the copying operation. 

In this case, the character recogni zing process operation 

20 requires the heavy processing load. Therefore, preferably, 
at first the text image representing a character is separated 
and then, the character recognition process operation is 
executed with respect to only the separated text image. 

However, this process operation requires analyzing an 

25 image so as to separate the text image and the picture image 
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and therefore is complex. With regard to some images, there 
is a possibility that text image cannot be completely separated 
from picture image. 

As a consequence/ in accordance with the copying apparatus 
5 1 of the first embodiment, since both the area data and the 
attribute data, which are read from the IC chip 3, are used, 
the precision of separating the text image from the picture 
image can be increased. In addition, the work load given to 
this processing operation can be lowered, as compared with the 
10 work load given to the text/picture separating operation by 
way of the image analyzing operation. . . 

[MODIFICATION] 

It shouldbe noted that. both the area data and the attribute •: =.- 
data, which are stored in the IC chip 3, may be employed as 
15 information used to . confirm precision of the text/picture 
separatingprocess operation executedby the separating process 
section 540. 

That is to say, since the results of the text/picture 
separating operations executed by the separating process 
20 section 540 are compared with the area data and the attribute 
data, which are read from the IC chip 3, the precision of the 
text/picture separating operation may be confirmed. 

In this case, both the area data and the attribute data 
stored in the IC chip 3 need not be related to the entire image. 
25 Fig. 9 is a diagram for showing a structure of a second 
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image processing program 52. 

As shown in Fig. 9, the second image processing program 
52 employs such an arrangement that the selecting section 530 
is deleted from the arrangement of the first image processing 
5 program 5, and an area comparing section 590 is additionally 
provided. 

It should be understood that with regard to the respective 
structural elements of the second image processing program 52 
similar to those of the first image processing program 5, the 
10 same reference numerals are allotted. . 

In the second image processing program 52, the area 
comparing section 590 compares a result of text/picture 
separating operation by the separating process, section 540 with 
-both area data and attribute data,, which . are read by the data 
15 reading- section 520 in order, to judge as' to whether or not this 
separation result correspond to the area data and the attribute 
data . 

In response to a judgement result, the area comparing 
section 590 instructs the image processing section 550 to perform 
20 the image processing operation, or instruct to perform the image 
reading operation and the separating process operation again. 

As described above, when the information read from the 
IC chip 3 is employed for the confirmation of the text/picture 
separating process operation, it is sufficient to store the 
25 area data and the attribute data, which are related to a part 
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of an image, into the IC chip 3. As a result, this method is 
suitable for a case in which the storage capacity of the IC 
chip is small. 

Fig. 10 is a flow chart for describing a second operation 
5 (S12) of the copying apparatus 1 ( second image processingprogram 
52) . 

It should also be understood that with regard to the process 
operations of the second operation shown in Fig. 10 similar 
to those of the first operation shown in Fig . 8, the same reference 

10 numerals are allotted. • - . 

In the second operation of the copying apparatus 1, after 
image data has been read in the process operation of the step. 
S100, the separating process section 540 executes the 
text/picture, separating process operation in the .process 

.15 operation of ; the step 112 (S112) irrespective of a condition 
as to whether or not both the area data and the attribute data 
are read from the IC chip 3. 

In a process operation of a step 104 (S104), when the 
second image processing program 52 judges that both the area 

20 data and the attribute data can be read from the IC chip 3, 
the second image processing program 52 is advanced to a further 
process operation of a step S114, whereas in other cases, the 
second images processing program 52 is advanced to another 
process operation of a step S113. 

25 In the process operation of the step 114 (S114) , the area 



comparing section 590 compares the result of the text/picture 
separating operation executedby the separating process section 
540 with both the area data and the attribute data, which are 
read from the IC chip 3. 

- 5 When the area comparing section 590 judges that the 

text/picture separation result is completely coincident with 
the area data and the attribute data, the second image processing 
program 52 is advanced to the process operation of the step 
S113. When the area comparing section 590 judges that the 

10 text/picture separation result is not completely coincident 
with the area data and the attribute data, but coincident with 
these data at a level higher than, or equal to -.a predetermined 
value, the second image-processing program 52 is advanced to 
a process operation of a step S116. When the area comparing 
. 15 section 590 judges that the coincident portion cannot satisfy 
the predetermined value, the second image processing program 
52 returns to the process operation of the step S100. 

In the process operation defined in the step 116 (S116) , 
the image processing section 550 corrects a portion where the 

20 text/picture separation result is not coincident with the area 
data and the attribute data by using the area data and the 
attribute data. 

Similar to the case described with reference to Fig. 8, 
finally, the image processing section 550 executes an image 

25 processing operation in response to the respective attributes 
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with respect to the text image and the picture image, which 
have been separated from each other, in conjunction with both 
the OCR section 552 and the ^correction section 554. Then, 
the printing section 56 prints an image input from the image 
5 processing section 550 (steps S113 and S110) . 

As described above, the second image processing program 
52 can evaluate the result of the text /image separating operation 
by using the area data and the attribute data, which are read 
from the IC chip - 3. 
10 [SECOND EMBODIMENT] 

Next,: a second embodiment of the present invention will 
now be explained. 
* In this second embodiment, while an IC chip 3 attached 

.to-an original paper 40 stores thereinto, a portion of an image 
.15 (text data) indicated on this original paper 40, the copying 
apparatus 1 performs an image correction by using this text 
data in a case that an image read from the original paper 4 0 
is unclear. 

It is so assumed that structures and functions of the 
20 copying apparatus 1 and the original paper 40 are essentially 
same as those of the first embodiment. 

Fig. 11 is a diagram for showing a modified example of 
information, which is stored in the IC chip 3. In this 
modification example, the IC chip 3 attached to the original 
25 paper 40 stores thereinto as contents data a portion of an image 
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displayed on the original paper 40 in addition to both area 
data and attribute data. 

When an attribute can be read from the contents data,- 
the IC chip 3 need not necessarily store the attribute data. 
5 It shouldbe understood that in the following description, 

it is taken as a specific example that the IC chip 3 stores 
thereinto text data as the contents data and the image displayed 
on the original paper 40 is processed by using this text data. 

Fig. 12 is a diagram for showing a structure of a. third 
10 image processing program 54. 

As shown-in Fig. 12, the third image processing program. 
54 includes an OCR section 552, a content comparing section 
580, and a -selecting section 530 between a separating process 
section 540 :and an image processing section 550...- : 
15 In the third image processing program 54, the OCR section 

552 recognizes a character from a text image, which is separated 
by the separating process section 540, and then outputs this 
recognized character as text data to the contents comparing 
section 580. 

20 The contents comparing section 58 0 compares the text data 

of the character recognized by the OCR section 552 with text 
data read from the IC chip 3. 

The selecting section 530 selects either the text data 
of the character recognized by the OCR section 552 or the text 

25 data read from the IC chip 3 in response to a comparison result 
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made by the contents comparing section 580 and then, outputs 
the selected text data to the image processing section 550. 

Fig. 13 is a flow chart for describing a third operation 
(step S14) of the copying apparatus 1 (third image processing 
5 program 54) . 

It should also be understood that with regard to the process 
operations of the third operation shown in Fig. 13 similar to 
those of the first and second operations shown in Figs. 8 and 
10, the same references are allotted. 

10 As shown in Fig. 13, in a process operation of a step 

112 (S112) , the separating process section 540 separates a text- 
image from a picture image in an image input from an image reading • 
section 500 and then,, outputs the text image and the picture: 
image to the selecting, section 530 and the OCR section 552 . 

15 In apr.ocess operationof a step 118 (S118) , the OCR section - 

552 recognizes a character from the text image input from the 
separating process section 540 and then, outputs both text data 
of the recognized character and a position of the text data 
to the contents comparing section 580. Thereafter, the third 

20 image processing program 54 is advanced to a process operation 
of a step S102. In this process operation of the step S102, 
the data reading section 520 reads both area data and character 
data from the IC chip 3 and then, outputs both the area data 
and the character data to the selecting section 530 and the 

25 contents comparing section 580. The process operation is 
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advanced to a process operation of a step S120. 

In a step 120 (S120) ,' the contents comparing section 580 
compares both the text data and the position thereof, which 
are input from the OCR section 552, with both the character 
5 data and the area data, which are input from the data reading 
section 520. 

When the contents comparing section 580 judges that the 
text data and the position thereof are completely coincident 
with the character data and the area data,- the third image 
10 processing program 54 is advanced to a, process operation of 

a step S122 . 

When the contents comparing section 580 judges that the 
. . text data and the position thereof are not coincident with the 
character data and the area data, but are coincident at a level 
. 15 higher than, or egual to a predetermined value, the third image 
processing program 54 is advanced to a process operation of 
a step S124. When the contents comparing section 58 0 judges 
that the coincident portion cannot satisfy the predetermined 
value, the third image . processing program 54 returns to the 
20 process operation of the step S100. 

In the step 122 (S122) , the selecting section 530 selects 
the picture image input from the separating process section 
540 and the text data input via the contents comparing section 
580 from the OCR section 552 and then, outputs these selected 
25 picture image and text data to the image processing section 
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550. The image processing section 550 synthesizes the picture 
image input from the selecting section 520 with the font image 
of the text data, and then outputs the synthesized image to 
the printing section 560. 
5 On the other hand, in the step 124 (S124), the selecting, 

section 530 selects the picture image input from the separating 
process section 54 0 and the text data input from the data reading 
section 520 and then, outputs these selected picture image and 
text data to the image processing section 550. The image 
10 processing section 550 synthesizes the picture image input from 
the selecting section 530 with the font image of the text data 
and then, outputs the synthesized image to the printing section 
560. 

Similarto the case of Fig. 8, finally, theprinting section 
15 560 prints the image input from the image processing section 
550 (S110) . 

As described above, the third image processing program 
54 can evaluate the image/picture separation result by using 
the text data read from the IC chip 3. Also, even when the 
20 OCR section 552 cannot sufficiently recognize the character, 
the third image processing program 54 can execute the image 
processing operation by using the text data read from the IC 
chip 3. 

For instance, in case that text data constructed of a 
25 small character whose readability is easily deteriorated has 
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been stored in the IC chip 3, even when an image quality is 
lowered by repeatedly performing a copying operation, the 
copying apparatus 1 canprint this small character under readable 
condition. 
5 [THIRD EMBODIMENT] 

Next, a third embodiment of the present invention will 
now be explained. 

In this third embodiment, the copying apparatus 1 
determines as to whether or not text data is produced from a 
10 read image in response to a fact as to whether, or not text data 
can be read from the IC chip 3. 

It is so assumed- that structures and functions of the 
copying apparatus 1 and the original paper 40 are essentially 
same as those of the first embodiment. ■ ,■. 

15 Fig. 14 is a:diagram for showing a structure of a fourth 

image processing program 56. 

As shown in Fig. 14, the fourth image processing program 
56 employs such a structure that the selecting section 530 of 
the third image processing program 54 shown in Fig. 12 is moved 
20 to a position between the image reading section 500 and the 
separating process section 540, and the contents comparing 
section 58 0 is deleted from the structure of the third image 
processing program 54. 

In the fourth image processing program 56, when the data 
25 reading section 520 reads contents data, the selecting section 
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530 outputs both an image input from the image reading section 
500 and the contents data input from the data reading section 
520 to the image processing section 550, whereas in other cases, 
the selecting section 530 outputs the image input from the image 
5 reading section 500 to the separating process section 540. 

In this case, the contents data corresponds to information 
(text data) indicating a predetermined image (for example, text 
image) displayed on an original paper 40. 

In the following descriptions, it is taken as a specific 
10 example that the contents data indicates a preselected text 
image displayed on the original paper 4.0. 

In other words, in the fourth image processing program 
56, when the data reading section 520 reads the contents data 
.■ is read from the IC chip 3, the image processing section 550 
.15 specifies a text image based upon. the read contents data, and. 
then synthesizes this specified text image with the image read 
from the original paper 40, whereas in other cases, the image 
processing section 550 produces text data based upon the image 
read from the original paper 4 0, and then reconstructs an image 
20 by using this produced text data. 

Fig. 15 is a flow chart for describing a fourth operation 
(step S16) of the copying apparatus 1 (fourth image processing 
program 56) . 

It shouldalso be understood that with regard to theprocess 
25 operations of the fourth operation shown in Fig. 15 similar 
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to the process operations of the first to third operations shown 
in Figs. 8, 10, and 13, the same reference numerals are allotted . 

In the fourth operation of the copying apparatus 1, in 
a step 126 (S126) , when contents data is input from the data 
5 reading section 520, the selecting section 530 outputs both 
an image input from the image reading section 500 and contents 
data input from the data reading section 520 to the image 
processing section 550 and then, the process operation is 
advanced to another process operation of a step S130, whereas 

10 in other cases, the selecting section 530 outputs the image 
input from the image reading section 500 to. the separating 
process section 540. and then, the process operation is advanced 
to another process operation of a step S112. ■■ 

In the. step 130 (S130), the image processing section 550 

15 specifies a text image (font, size of character, color. of 
character, position to be displayed etc . ) based upon the contents 
data. Subseguently, the image processing section 550 
synthesizes the specified text image with the image input from 
the selecting section 530 (S128) . 

20 On the other hand, in the step 112 (S112) , the separating 

unit 540 separates the image input from the selecting section 
530 into a character and a picture and then, outputs these 
separated character and picture to the image processing section 
550 and the OCR section 552 . 

25 In the step 118 (S118) , the OCR section 552 recognizes 
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a character from the text image input from the separatingprocess 
section 540 and then, outputs the text data of the recognized 
character to the image processing apparatus 550 and the recording 
apparatus 24. 

5 Subsequently, the image processing section 550 

synthesizes the text data of the recognized character with the 
picture image separated by the separating process section 540 
(S128) . 

It should also be noted that the text data recorded on 
10 the recording apparatus 24 may be displayed, on, .for example, 

the UI apparatus 26 so as to be utilized in confirming/editing - ■ 
operations of the character content by the user. 

Finally, similar to the case explained in Fig. 8, the , 
printing section 5 60 prints the image input from the image... 
15 processing section .550 (S110) . 

As described above, in the fourth imageprocessingprogram 
56, in such a case that the contents data is read from the IC 
chip 3, a part of the image, which is to be printed, is formed 
based upon the read contents data, whereas in other cases, the 
20 text data can be produced based upon such a text image which 
has been separated into the character and the image. 

The produced text data is recorded on the recording 
apparatus 24 and the like. When the original paper 4 0 is again 
processed in the copying apparatus 1, this recorded text data 
25 may be read from the recording apparatus 24 so as to be utilized. 
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When the IC chip 3 is in a data writable condition, the fourth 
j image processing program 56 may record the produced text data 

in the IC chip 3. 

As previously explained, in accordance with the image 
5 processing system and the image processing method of the present 
invention, the process operations can be carried out which are 
adapted with respect to the text image and the picture image 
contained in the image, while utilizing such a semiconductor 
chip from which the data stored thereinto may be read in the 
10 non-contact manner. 
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